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(54) [#EG>**M 3U^S!«ttnT^D^^-««**hr*DNAWM- 
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DNAltftf. 

l»Mk] Zcd^u^-? HM**ft- SDN Afcrtf 
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GCTAACGCCA TCATGGATAA GCTTGCTGGA 
ATCCGCATCG CCCGCATCTA GTTTTAACTA 
CTGCCTCTTA CAACTACGTA GCATAATCCA 
AGAGGCAG 

Sr^trDNAltftto 

loooil 

imm±<omm»m *3B9m= y *mmft<or 

-crn^-^-«te« r #-t--6*f«/j:DNASr'atfDNA 
[0 0 0 2] 

y ( Escherichiacol i ) ^lCit^<T@ix 

^<0**^fc*tti-5IW, T*'</i^— t? 

(EC ._4.. _3.. _1 . _JL) £ a— .KiT 6it^D N A£_ 

*«Uli3gUfc (*BB¥5-3 0 9 7 7#W*»# 

[0 0 0 4] 

I»»tf*ftLJ:3fci-*HW] @ ft 

tt, ^7^5 K^^-«c#A$iifc«it3te : T-«:3y 

««r«ri-6«*4DNAWf>t«:*»i-5rfcT*)-5. 
[000 5] 

imm&m&i- zit#><D*m *&m#bn. ay^i 
mm& -e y n * -mm*%-t s d n a z&mmm u 

- Ki* Sitfr?- (#§9¥ 5-3 0 9 7 7 «^«P«»M) 
_h$fctf>l 8 8b pODNA^n^Mrt^n^e- 

[0006] *&wn. =y*iiirt©r 

*/</u*~ = - Ki-5ite^lc6*i--5 a y ^sft 

^ : 1(£^£*L5 18 8b pO^E^J^r^tPDNA^r 
NAj ti*, iSfc*o£^£§g^afctf>lCRNA#y 



K-rsite^icftjfei'sa y*ffl»«rtT^nq&— 

CTCGGCGCTG AAGCCATCCT GGCTTCTGAA 60 
CCCCCGAAAA TGTAGTGGGG TAGTTCCACA 120 
CAGCACCATC GTGATTTCCT TCAACTTGTG 180 

188 

[0 0 0 7] *H(Oya^^-itg^t5DNA 
W^tt, 3y*S8»B«rt«>r^/</^— tffrs-Ki-* 

ae*fc**i-* *<&-(•*> 0, aa^sr^tfDNAW 
i-sae^tdtfDNAKK- (etr, rAW^j 

faiCtt, -/l/W7l)')^'7 7/^MJ-2 3 3 
(FERM BP- 1 4 9 7) fc£tf*:<Dfc5fefc ; ?U 
• 7y«7W^ ( Brevibac 
t e r i u m ammon i agenes ) A T C C 6 
8 7 1, IATCC 1 3 7 4 5. f^ATCC 1374 
6 ; ^UWr!) *A • f/<V$fJ* ( Brevib 
a c t e r i urn divar icatum ) ATCC 
1 4 0 2 0 ; ^U-tTA^^y ->A-7^h7r-^>^ 
A ( Brevibac ter ium I a c t o f e r 
me n t um ) ATCC 1 3 8 6 9; nD^/^jij £ 
A • JV$ ^fl J* ( Corynebacter ium 
glutamicum ) ATCC 3 1 8 3 1 VftfcfiTWfc 

[0008] zfrb<Di^mK±m*bAWrftzmm- 
s e Ajwm* ±fe=»y*$i*ffls, 

U^^7!i!?A'77/U ( Brevibacter 
i um f lavum ) MJ-23 3 (FERMBP- 
1 4 9 7) *<D&£#±l::^U r<D&fe#£S3* 
MHW»-C«Wi-5 r t K£ 0 £r S^IS^tf <£*ri»6 

[0 0 0 9] 5fci\ T'W^f!)^ • 7 7/UMJ 
-2 3 3«O^^f>^fefrDNA€r»a5fi 0 r<0 
^DNA^rl^MlS^ ffl;c tfS a u 3 A I £ 
m^X* DNA»r^t £##2 0-3 0 k b|Cft£ 

^tffpWE l 5l:|fAU coax; K£, 

1DNA in vitro Packaging K 
i t Srfflt^JgfC^AlditK 7^^-«fi T i^ 
^Ht^Mfitt (Journal of Gen 
eral Mi c 1 ob i o 1 ogy, 130 , p 1 2 
71-1278, 1984 #1$) lc£Ai"3o ^<07C|§ 
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[0 0 10] #t>*l*7BmE&tt<J:9 KDNA£ 

tr/<^^y t>A . 77^UMJ - 2 3 383fefe#d35fc<a 
Atffrfc*»-tt»r3i *»< LT#fcii 

3A»mJu ^:#$^2 0-30 kbi:^<, Hffl 

[0 0 11] Rfc, ±IB^»&ixfcA»rtf«r£tf=»*5 

[0 0 12] »feft**WBifc*J;0:/?*$ KDNA 
l/f/^ri) £A • 7 7^AMJ - 2 3 3&&&#jfe£ 

OAW>S-«:»»-*»r5^td5T*6. w<0*5l£L 

77^AMJ - 2 3 3 #<0%feft P N A feWMBU S a 

j^AI©»#$M*KJ:9E)9ttiU *fcfc*ix*:«IBR 
c o R I -CWUffli- ^tlcJ;oT^bix6±f $ 
##)2. 4 k b(DDNAKfr^rf5wfcASt#5, 
[00 1 31 1^2. 4kb©7^>^Sra- 

K-*-&*£-?*r&trDNAKAr«\ *«©«H»*-CW 



A v a I 
C 1 a I 
Hi n d III 



1 
1 

2 



[0 0 16] *A • 7 7/^M 

J -2 3 3<Oifefe*DNAS:tel(S»*E_c_oR IT^JO 
Wi-wi:«Cj:»)»b*t6*t*365»2. 4 k b WDNA 
.Wffrtcov^-Ctt, -t^SMETUfcT^S KpUCl 1 
8$fcl*pUC 1 1 9MV^SV**^^WK 
(dideoxy chain termina 
t i onS) (Sanger, F. et a 1. , Pr 
oc. Natl. Acad. Sc i. USA 7 4 , 5 
46 3. 1 9 7 7) tCfcOfc^ra 5. Z<D 

*5lCLT*£Lfc±8Bjfc2. 4 k b©DNA»fr©« 
EIB^WCS 2 6||<Or^^3-mi 5 7 8© 

m&i¥ 5-30977 ^wm&&m s v 

[0 0 17] ftlC, &*-7>V—7 f '< \s—J*<D 



ltCTjrTp *W*#li*5V^*C, IfiHBSISIlCfca 

r&tt»ttftj tt, DNAilfltXIl^^^ K*r, ftJIE 

looi4] r«»BM»-©**3j Rtf^?*^ 

tt, 'J t7 •■3!)0?A^7r-^ ( * p h a 

ge) ODNAfefflRiMK H i n dill -CEWfLT** 

JxS^ftttinoDNAK^op-r^n-^y/ui-c 

T - 3|J(07r^ - x^ni 7 4 7 7^ (0x17 
4 p h a g e) g)DNAtr{MB»* Ha e lll-CgHBfl 

SoMRctt^T, 1 k biU±(0»r>fO^*lCOt>T 

MfcfflU *60. 1 k b*»e>l k b*Wco»^-o^#*' 
lCoi>Ti*4%#!JT* y /UT § Ky^«**ftlcJ:-3 

[0 0 15] 

- 

mftftVi (kb) 

1.7, 0.7 

1. 3, 1.1 

1.7, 0.3 5, 0.3 5 

A«*(0±**5j:VT«<0E^^«ar6j«a4«UHB 

mttmssma<o&mtt - 2*<ttf£?ij#^: 

3Jc^$Jxa^E^£ffc¥'&#U ^^^7^^- 

e>H6DNA«*«rJilli-Swfc3ft5'C§f6. ^7-fv- 
DNA^itt, ^Utf^y^^tUBDNA^iftltS 
ystem-1 Plus Zm^T&tiLVZ. DNAf 
#<7>ff<Itt> ^(iDNAt-7/^^7-4 0 8S 
(SffittUi) £#1>TN a t u r e , 3 2 4 , p 1 6 
3 (1 98 6^) lZ&1&<DljmiZ.£*)ftlZt&'eZ 

[0 0 18] i»< LT^^iffiDNA^^y^Sa 
=>5l*l!»«rt-ei»l«»^«64DNA»fK- (a) 
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* 3 -K-r$*aae**£tfDNAKJi' (b) wt 

z<o7yx* KfcttJfl^* lt«, ^y 

Ufcf/^^y £A • Xfif-yt-X ( Brevibact 
g £ i um s t a t i o n i s) I F O 1 2 1 4 4 
(FERM BP-2 5 15) **O^SKpBY 

Jy<5£}6 k b<DDNA#f>H\ ^P*- * — L"CV 

•^tfDNA^ (b) <t ur^^ai y tr • yco hy 

* (cat) «r3-K-r3ae*&fi^-*-*:/9*5 k 

pPR3 (#18^3- 1 4 7 7 9 2^9!#B##$0 
If*:: t^T§-6o 

[0 0 19] fclc, ±15^7^$ raffle* 

[Agricultural and Biologi 
cal chemistry, 5 4 , 4 4 3, (1 9 9 

o) *ko *vm&=*y*mmms tom?****? 

^^•77^MJ-2 3 3 (FERMBP-149 

d^urv^^^n^^taia^ (b) <d#&<og 

&&ZV#&%i&<Dmi£^ Stfcfc^P (b) tfJEfflRtt 

tts^tae^ (b) 

[0020] BBLZftz^mGi* (b) 7)53 y 

ATa^ojdntttra*«Hnn« ^ B am 

Hl-eftBU tt»ttlc:ttiaAW^A«0!>««ONA«: 
DNAy#~ lf«Slcj:9iUkU 3 5*SW«^«* 

U fflfBLfc*«£ii*'<#afi?. (b) <0flta*lc«t 

&r&ic!:9„ !9A$ix^DNA9f^-o^nq&— ^— a 

6 r £ 6 0 
[0 0 2 1 ] LT^ft6#$g0J(O:/a*:--*-«| 



* : 1 Kla«StL* 1 8 SifcSttJ: *)/£*DN Afritlf 6 
^<t^-f^6 0 ±KLfcft|Bia3?!I«OB^»*: 1 

DNARfrJf-fct ^3y^§}ii^ D 

NA**b5>>i*nfcAw>r^s*i"5 

attffl^bftSDNA'frfifcSlfi, wz.tfty?-?>tm 

S y s t e m- 1 Plus ^ffl^T^jSS il1ti><OV 

[0 0 2 2] til&ntoK-flsVstfr-y . 7 

7^AMJ -2 3 3©Sfefe#DNA*»6*«UT»6*l 

Si:«**^rv^Tt>J:<xttMI»*iiTv^r i feJ:< % 

*i-SDNA«ff>}-»Cfi^*tL6t>©"C*>6o 
[0 0 2 3] 

[0 0 2 4] MMl 

yutf^^y frA - 7 7/UMJ- 2 3 3 &&<D7u 

—mt&&&-tz p n a mfr & xvtx j*tvz — -g 

flKtagy-SrStpDNAWfr (ASrfr) g>?n->te 

(AX-^-Uc^^-X y-^A • 7 7/UMJ ~ 2 3 3 

DNAOW 

**««*A*« [ft* : JR*2 g, (NH 4 ) 2 SO 
4 7g, K 2 HP0 4 0. 5 g, KH 2 P 0 4 
0. 5g,MgS0 4 0. 5g, FeS0 4 • 7 H 2 
O 6mg,MnS0 4 4^6H 2 O 8m'g, M 
^**2. 5g, *1f^/K5g, ^^2 00^ 

g, 1^7^200,1 g. ^3-^2o gx mm 

TKll] 1 1 (C. ~7\s\fs<$7- y •J'A • 77/UMJ - 

2 3 3 (FERM BP- 1 4 9 7) *%&mmm 
^-C^#L, »f**ifcaOfc 0 »6*tfcB#«ri Omg/ 
ml Oftgtcy :/7>— At£tr 1 OmM NaCl-2 
OmMhy^gf^ ( P H8. 0) - ImM EDTA 
■2NajS»15ml|:®»Lfc 0 j^i:/D7t — 

^r. MM^ i oo/i g/m l ic^ii: pic^jnu, 

3 7tv l «flB«faLfc. $ b\z YTisfrmtfr Y D $ 

LfcSL ±S«r^C.^(S (5, 000x g , 
2 0^ffl, 10-12t) U ±»Bi»«r»*L % 
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OmMhVxmsm (pH7. 5) - ImM EDTA 
• 2Na^5ml SrUDx., 4t"C-^St, £Jl&co 

[0 0 2 5] (B) 

±E (A) JgT?#fc:/Ufcr/<*x!) £A • 77^MJ 
-2 3 3<D£DNA9 0/i 1 fr{WRR»* S a u 3 A I 

lun i tSrfflv\ 37t:-C20»MErt?**«»»» 
Ufc. r^»^*?DNAtC3X^ KpWE 1 5 (* h 
yfis-^tiM) €rfMBB» B a mH 1 7?flWtfci, 

IK (pH7. 6), 10mMm7Kh-;K 1 m 
M AT P x lOmM Mg C 1 2 &tfT 4 DN A x ) # 
— if 1 un i tO#ril^Srai»IU (#J*»<0»*tt»* 
»*-C*>5) , flC-Cl 5{$ffi£££-fr, 
[00 26] (C) AffJtfcfttf => * S K<D»tt 

Jtttctt, li^xj t7«3!)JRGl 174 (aspA 

23) -c&6 [ ( ) pmr*'<A'**-i£m& : f& <g 

e n o t y p e) fr*1\ *fcr<OflHcO»ttl*J Jlt^fc 
ffWrfelCOl^TIi, Journal of Gener 
al Microbiology, 13 0 , pl271 
-1 2 7 8 (1 9 8 4) MB] o 
[0 0 2 7] ±12 (B) ^-c^fc^*^ HMR*JBt\ 
ttB^V*!) fcT ■ =!) J RG 1 1 7 4«^S»A 
U r > !l > 5 0 m g MtnMMH CK 2 HPO 
_ 4 7 KH 2 PO, 2 g, (NH 4 ) 2 S p 4 



1 g, Mg S0 4 • 7H 2 O0. lg, 
8t1~h» <?J*&3 0 mMRTfmjZ 1 6 g 1 I [C 

mm &&mLit. ^«ift -t o 

£tlTt*£A DNAin vitro Packag 
ing Kit */8V*-C*To*: 0 *«LL<D£*tt*1*tfc 

*ttMih*f%^Xm'<1ttZZ>. KpWE 15 

£>^£8. 8 k bODNAKJftcAlA.. Jl£'f&3 0 k b 
ODNAifr^bhfe. *=»^^ KtpWEl 5- 

[0028] (d) 3y«*irt^o*-*-»« 
* ff-r a d n a fftf*; j: t*r * * - if m&&fe * & 

jE2 ^7^^KpHSG3 

Ava l 2 
C 1 a I 1 
E c o R I 2 

S G 3 9 9 - A s p <t-&£ Lfc 0 

[00 34] £A±lC«fc 1 a'J ^IM^n^-^ 

-«ffi«r#-r a d n ab^ x xrr 



^tfDNABrtf (AWrfr) <£>7yX $ Kp H S G 3 9 9 

±12 (C) 35T?»fc3*5 KpWE 1.5-As plc££ 
H6DNA!^A»f>1-ri^3 0kbt^#<, H^-C/i 

Ztl£>\C s * KpHSG3 9 9 (^jg&i^rtJ 

®) ^r^^^-^$r3-Ki-2)ii^^^tfDNA 

[0 0 2 9] ±12 (C) ig-C^fc^^^ KpWE 1 5- 

as p £^iesn&e_c_o r i -etym\^it*><ot, zf7X 

X KpHSG3 9 9fejWRIHt E c o Rl-CMlfct) 
tf>£*&£U 50mMh!>;*®*& (pH7. 6) , 1 
OmMW^Wh^ ImM ATP. 1 0 mM 
MgC 1 2 JStU^T 4DNA!) JJ*--f? 1 un i t <D£j& 
(#j£#0«£te£tefc£-Cfc5) . 1 2t 

[0 0 3 0] #t>Kfc^7^^ Kfttt«rffiv\ /V 
5^ A^fc (Journal o fMo 1 ecu I a r 
Biology, 5 3, 1 5 9, 1 9 7 0) HiOs'> 
x'J tT • 3 I) J RG 1 1 7 4 (aspA23)MI 
«E»U ^n7A7^^zi-/U5 0mg$r^tfil^ 
16 (K 2 HP0 4 7 g H KH 2 P0 4 2 g, (NH 
4 ) 2 S0 4 1 g, Mg S0 4 • 7H 2 O 0. 1 
g, L-?/)s? ^^m-fh V £A3 0mM&T/#^l 6 
g*«[«*l lfc*«H lC*«Lfc. 

[0 03 1] i©»ifi±<o^W««:#tt^J:»)S«**ll 

ffiV^IB^t 7*7*^ KpHSG3 9 9Gr>££ 

2. 2kbWDNA»f^:M, *$|]2. 4 k b <0f$ 

CO, ££#J2. 4kbODNAi^fHfWXR9lttja: 

fcofco rODNA(»^IHIfi»*§)»f^EI^®ltI 

[0 0 3 2] *fc±B"tfWfc^?*$ Kfr»*MHffX 

T22co^2(C^-r o 
[0 0 3 3] 
[£2] 

9 9-A s p 



ggg£Q*#_g (kb) 

3. 6, 1. 0 

4. 6 

2. 4, 2. 2 
^F-Sr^tf 2. 4 k b CODN A#rJi" ( E c o 

[0035] nim2 
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^£#Jl<D (D) r4b*im^»2. 4kb<^)3 
J:^r^^/^^-^tfligifie•^"^tfDNA^Icov^ 

t\ zommmw-fy*^ Kpuc 1 1 s^ytitpu 

Cl 1 9€rffll*S$;**u**-K»*» (d i deox 
y chain termination^) (San 
ger, F. et a 1 . , Proc. Nat. Aca 
d. S c i , USA 7 4 , 5 4 6 3, 1 9 7 7) C<t 

/W*— 5 26r^»«ra-Kt6l5 
e&ffiS^I^<0Si^J#^ : l d^ftS 1 8 8&g*f J; 

[0 0 3 6] £tttt3 

(A) DNA««0»fllCffiffi-r5^>f^-DNA<D 

»01 8 8 b ptfJffi^JSrgtc, tt«tt^^$r«AMlcii 
«i-6fc*b«cTE^^7>f^-DNA«r-&rtUfc (T> 

y^tiBamH I 0 
[0 0 3 7] 5' -CC GGATCC GCTAACGC 
CATCATGGAT-3' (BB?lJ#^ : 2) 
.5/- - C C GGA-IC-C C ACAAG-T-T G A AG G A _ 

aatc-3' mmm;&m&*: 3) 

^y-r^DNA^Ii^y^^y^DNA^i 
S y s t e m- lplus &JflV^Tfr ofc 0 
[0 0 3 8] (B) ^B*-^-«rtB*r#i"6DNAWf 
>f<Qii*g 

S^ffi (5 0mM KC1, 1 OmM TrisHCl 
(pH8. 8), I. 5mM MgCl 2 , 100ug 

/mlf7f>, 200//MdNTPs, 2 50 pmo 
1 -fy 2. 5unit s©Ta qtf}) 

—if, lngODNA^JDU f^^-ft"94t 
l#IBk 7^-y^3 7t, 2#ffl, tf!M7>f-fcf- 

DNAWffrSr*«£*fc. *S«DNA»rK*co?fe^W:4% 
Ttfo-^^^ifcftKi r? 1 8 8 b p^DNA»rfr 

[0 0 3 9] 3li&fc]4 

^p^-^-ii^f^DN AKr^^7^ $ KpP 
R 3^g>*gA 

W3-i 4779 2^w&m<D&mcm^xm&is 

(5 u n i t s) £3 7ttmW$t, zfy^X 



KDNA^±(C5r»U^ 0 

[0 0 4 0] SOS«31?||»tfcyn J t--^«-*tB«r* 
t5DNA^i/7^^ KDNA#*»«:«£U M 

»jfelS«««f , <Ort»* 5 *»»«tL-C#*5 0in 
Mh>Jx8f%pH7. 6, lOmM MgCl 2 , 
1. OmM^f^Wh- /K ImM ATP&tfT 
4 DN A y jf—if 1 un i t ttlfeS £ 5fe#rt#fr3Ms 
U 1 5^ra^t&bfc 0 ^Jgfc&EvvCrcv' 

xyt7«3!)HB10 l^yff^ht^ (£;©& 

[0 0 4 1] £9nB*t*l*5 0M g/m 1 

^**5 g, Na C 1 5 g, mgfcl K pH7. 

2) -C3 7t:icT2 4^rajg||L, LT^feix 
fc„ :nWf^77^? K&T/w* y-SDSfc 
(T. Mania t.i s, E. F. Fritsch, 
J. Sambrook; "M olecular clo 
ning" (1982) 90-9 1#B8) J: Otttii U 

[0 0 4 2] ®t>ti1t7y*^ Ktt««/^xifejci 
0, /l/f/^f!/!)^'77/UMJ-2 3 3 (F E 
RM B P — 1 4 9 7) Klt^^flc^^fnEM 

fc 0 Z.<D7yX$ F<D&imm% B am H I , Kpn l, 
Sac I ^OftlJffiBI^^ X *mm'<*->\C ioTpP 
R31C fflBBttIB D N A *m*& tHTi^rt €-511© 
U ~<r>yyx$ K5r--p-P-R-3^A-s.p B -.^iL 

[0 0 4 3] JdfefcJS 
T'p^-^iaiDi)! : ^4-CpPR3Hj$Al 

;uh7^7x7-f (CAT) «>iStt«rjRJS-f5 ^ t 

[0044] pPR3^tt5^^^7y^A- 
77^AMJ-2 3 3$fc£pPR3— As p ^*Tl"-5 
^U^fy £A • 7 7^AM J — 2 3 3#&*tL-P 
tb, StMMlO (A) **CWfc«)a|fe^j«»jftA»ftfc* 
■J-r >T 5 0 ft g/m l ;&0;ifc#ifc 10ml <0Ao 

-e-*»«ai *«)»«*«r±ao#« i o 

0 m 1 OAo^77^3^6 ttM&fttfc** L , 
CAT<DflH4»J&CffiV^ CAT<Df£&ttW. V. S 
haw t><Ojj& (J. Bacteriology Ja 
n. (1 9 6 8) 2 8^3 6*1) KJ:>>«£Lfco * 
O^m. pPR3-Asp^tnMJ-2 33ftli, 
yn^e— ^— Ojf A$HX»r^^V^ p P R 3 ^t5M J 
-2 3 38ctf>tt2 5f£<DCATEH££*>oTV>*:. 
[0 0 4 5] 

IK3I*] 

mm^r : 1 
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DNA 



: 1 8 8 

K^IJ<D^^g : g e n o m i c 

GCTAACGCCA TCATGGATAA 
ATCCGCATCC CCCGCATCTA 
CTGCCTCTTA CAAGTACGTA 
AGAGGCAC 
[ 0 0 4 6 J 6fl?lJ## : 2 
BW<Oft* : 2 6 



: ^l/f/^f!) £A 77/U 
«^:MJ233 

$$tft£r^~fB-§* :Promoter 
: 1-18 8 

GCTTGCTGGA CTCGGCGCTG AAGCCATCCT GGCTTCTGAA 60 
GTTTTAACTA CCCCCGAAAA TGTAGTGGGG TAGTTCCACA 120 
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CCGGATCCCA CAAGTTGAAG GAAATC 
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